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North Carolina: Elizahotli City, lira. MarccUus. Alarama: 
Mobile, Mohr: Mobile Bay, Mohr. Florida: Curtiss 5718, 4079; 
Jacksonville, Hitchcock. Loimsiana: Tracp ci IJoyd, Breton Island; 
St. Martinville, Pointe a la Haehe, iMuglois. 

C, poLYSTAciiYos Rottl). var. TKXKXSis (Torr.) Fern. Massachi'- 

sKTTs: Fcniald .321; lincuydujd 1910, 2127. Maryland: O'ycill 
7193 and 9077; Smith 



Dlstrict of Columbia: Stcclr 1890. 
\’ir(;inia: Hclhr 1213. North Carolina: Oak Island, Uoxboro, 
7228, White Lake, 330.30A, liloriiquist; Costing 3.3.593, 337.53; Corrcll, 
48.50; Caswell (’onnty, Beanfort Co., Wake Co., Oranjje (M., Franklin 
Co., New Hanover (^o., lin'd. .South Carolina : Fro^niore, C////d>f’r/. 
Of.orcia: Srnisim 7227; licadc F8049; McWiugh 01, 205; liartictt 908. 
1150. Alabama: St. Bernard, U’olf: Mobile, Mohr; Auburn, Farlc. 
Fi.orida: Corrcll, 5.582, 5.593, .5035, 5722, 5781, 5783, .5809, .5802, .5872, 
.5873, .5898. .5934, 5891, 5944, .59.51, 0080, 0302, 0338, ()304, 0424; 
Ij'onard 1123; C’A'e/// 2.597, .52.58, .52.59, .5257, .52(i2, .5201, 7204, 7200, 
1007; Scott, Palatka; Tracy 7(X).5; Curtus 3049, 4078, .5(X)4; Moldcnkc 
494, .588, 798, 1042, 5780; No.Hi 482, 1023,2494; Dcnm 1927, 27.54; 
Fnstis, Hitchcock; Ft. Myers, Standlcy; McForlin 4718; Winter Park, 
Fyliof; .laeksonville. Feeds; liiigcl 000; Tampa, Ferguson; Gainesville, 
Chc.'itcr; Naples, Rhodes. Arkan.sa.s: Heller 4131. Tennks.skk: 
Srcn.'ion 4372. Mis.sis.sippi: Horn Island, Seymour; Ocean Springs, 

Lo UI SI A N A : Palmer 8943; 


4 . 


Macfarlanc; Biloxi, Tracy; Seymour 
Pointe a la Haehe, St. Martinville, Langlois. Texas: Tharp 1700, 
4029, 1777, 3204, .3203, 9184, 3043; San Jacinto River, 237.3, Tharp; 

Texarkana, Lcttcrman; Galveston, Fisher; Crosby, Fisher; Cory 

20317, .30318, 20454; Young 7; Ottine, 0204, liogimdi; Hall 070; 
Hcrc.rchon 2283A; Palmer i00.30; Angelina Co., lioon. Mexico: 
lientry 204.5, 2040; Salitral 1.57(>; Vera Cruz, Fisher. Cuba: Wil.Hon 
487, i282, 100.3, 1.540; Raker 2417, 3.54.3, .34.50; Shafer 125; Van Her¬ 
mann 131. Central America: Lundell 4740, .5004, 7004; O’Neill 
8993, 8994, 8995, 8992; Gentle 19.34; Sehipp 920. Brazil: Martins 
18880. Argentina: IVa/urt 7110. 

Langi.ois Herbarium 
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FURTHER NOTES ON COASTAL FLORAL ELEMENTS 
IN THE BOGS OF AUGUSTA COUNTY, VIRGINIA 

Lloyd G. Carr 

Upo.n examining the flora in southeu.stern Augusta ('ounty on the 
west slope of the Blue Ridge, there is noted a distinct and character¬ 
istic coastal floral element in association with other interesting plants 
piimarily of the uplands, whi<*h are also considered in the discussion. 
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The area affords varied habitats for the coastal species in its ponds, 
bogs, and grassy meadows. 

The ponds are situated at an altitude of 1000 feet and represent 
hlled-in limestone sinks that are fed by numerous springs. However, 
there is no outcropping of limestone here, for this is completely 
covered by sandy wash and talus at the foot of the Blue Ridge. The 
coastal species appear to be as.sembled around six general pond- 
centers with the exception of Magnolia Swamp—Blue Pond, Spring 
Pond, Lipscomb Pond, Mountain Lake (Shenandoah Acres), Green 
Pond, and Hattan’s Pond regions. A marked difference is noted in 
the vegetative aspects of these regions. 

Blue Pond has growing near its edge Utricularia radiata Small and 
several species of Pofamogrton. Nearby there is an (‘xtensive meadow 
of Woodwardia I'irginica (L.) Smith and Hypericum prfiolafum Walt. 

Spring Pond lies in the heart of the Hatwoorls and is well hidden by 
the shrubby overgrowth on its edge. Orontium nquaticum L. is the 
predominant growth in the rather shallow expanse'. Utricvlarm 
gcmimacapa Benj. {(■. cfandr.stina Nutt.) adheres to the gelatinous 
stems of Brnscuia Scfircbcri Gmel. I'friculurlu gihha L. is also present. 
Intermediate Ix'tween the shrubbv <'dge and the bodv of water tire 
sphagnum hummocks on which grow 
Sclrj)Uft .sul)trrmin(dl.s Torr., Priocaulon .'tc/daugulurc With. , Xyris 


Vunicum hemitomon Sehultcs, 


// 


/ol i 


ISIichx. The shrubbv edge contributes lihododendrou viscoiium (L.) 
Torr., I’ihurnurn nudum L. and (iaylujisacia dumoftn var. Bigclonunu 
Fernald. In ncarbv cranlierrv meadows are Rhexiu mariana L., R. 


virginica L., Sahafin grnciUa (Michx.) Salisb., Solidngo 


ifoli 


Pursh, Ilclctiium rirginicum Blake, and Runicum virgutitm L. Spirau- 
ihea Bcckii Lindl. occurs here especially in sandy, rocky spots along 
the roads that are* used for transporting wood from the mountains. 
Lygodium puhnutum (Bernh.) Sw. (;limbs ovi'r Benzoin, aeshnde, (L.) 
Nees along the mountain creeks. 

Aroiiml Lipscomb Pond in the same general ivgion there is an 
interesting find. Solidngo grnminifolia var. ijolyecpludn Fernald occurs 
along a stream running from the pond in which grows LJtneulnnn 
radiata. Lipscomb Pond is exposed, lying amid apple trees. 

Mountain Lake (Shenandoah .\cres) with its adjoining meadows 
contributes many signifieant plants to the coastal list. On its sandy 
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('(Igc ill live or six iticiies of water arc Elcorlmris iix'lanonirpa Torr., 


I'lriruldria fibrosa Walt., and Xpn's raroliniana Walt. In the ad¬ 
joining gras.sy and .sedgy meadows appear ('alaniagrostis cinnoidrs 
(Miihl.) Harton, Hynchospora (irarilnita Gray, Carr.r sfrrills Willd., 
(\ MUcheUiann iM. A. Curtis, Jiincus (licliotomiis var. plat y pit yl I us 
Wiegand, and Junriis scirjxridcs Lam. Throughout the meadows, 
amid cranberry vines Uahniaria laerrn (Miehx.) IL Hr., II. ciliaris 
(L.) U. Hr., ('alopogoti pvlchcUus, Alrtris faritiosa L., and Xyris torta 
predominate. The shrtihhy asjiects of the meadow are characterized 
by Ilypcriruiu drnsifiorum Pursh, Prutius runrata Raf., and Gaylus- 
sacia (htuumi var. lilyrloviana. In the dryer j)ortions of the nu'adow, 
in white .sand, Drsuiodiuiu .'U’.'tslltfoHuiu (Torr.) T. and (L appears, as 
a new record for tlu; state. In similar habitats Comaudra viuhrUnia 
(L.) Nutt., Hhe.via luarlaua and It. riryinica are found. 

(ireen Pond differs from the other regions in posse.ssing an expan.se 
of water that is totally covered with Xymphara adrena Ait. However, 
on the edg<‘ coastal species are represented by Hibiscus p(du.'tf.iis L., 
Lysimachia radicavs Hook., Stachys hy.ssopifolia Miehx. and Ilypcri- 
ruiu jKiiolafinu. (Jn'cn Pond is hiilden in the flatwoods by numerous 
oaks, persimmons, gums, and pines. In .s(‘veral semipermanent 
ponds, Isnrtcs tiryiuica Ph'iffer, Ildcuium riryiuiruiu ami Junens 

debilis Grav are found. 

« 

The Hattan’s l\)nd ri'gion comprises a much overgrown gra.s.sy, 
cranberry meadow. Lachuanthes tinctoria (Walt.) Ell. is here as a 
relic of a tropical family onc(‘ wide.spread in Eastern L. S., but now 
confined to the coastal strip in the L. S. (Uyccria obfusa (Muhl.) 


Trill, is a conspicuous gra.ss in the meadow flora. 

Magnolia Swanij) affords great interest for the botanist in its 
varied floral elements. Mayuolia riryiuiaua L., Ilr.r vcrticiUaia (L.) 
Gray, and Piuus riyida Mill, are charactiM'istic jilants of the wooded 
portion. Hem^ath the arboriNiI growth Ilrbuiias bulluta L., another 
member of a once widespread flora, is rooted in black muck. The 
meadow portion furnishes mucky soil permanently water-soaked, for 
Scicria reticularis var. pubc.^cens Hritton, Carex Lovyii Mackenz., 
C. debilis var. pubera Gray, Sisyriuckiuut atlauticvui Hick., Oenothera 
frutieosa var. rcra Hook., and Xyris torta and rtricularia subulata L. 
Panieum lonyifolium Torr. is an interesting representativ<‘ of the 
coastal grass flora. 

.\n explanation of the appearance of this coastal flora in the flat- 
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woods of the Blue Ridge and fartlier out in the valley provinee re- 
(luires a survey of the physiographic history of the provinces eon- 
eerned. 

Since Cretaceous and early Tertiary time to tin' present tin* Hat- 
woods of the Blue Ridge and the Shemindotdi Valh*y proper ha\'e 
uiulergone cycles of erosion. Watson and Cline define four cycles of 
erosion. During Cretaceous times the ('Utire Aj)palaehian Upland 
was reduced to a peneplain (Kittatinny (.\vcle). An uplift of the 
Kittatinny Plain r(*juvenated th(‘ stream and a .secomi cycle of erosion 
was inaugurated in early Tertiary. 

At th(‘ close of the Tertiiirv Cvcie stn'ams were rejuvenated hv 

t « V % 

uplift of the region and a new cych' designated as the Shenandoah 
was heguti, which rc'sultetl in the development of the Shenandoah 
plain in the valley limestone. 

A third uplift of the region brought the Shenandoah cycle of 
('I'osion to a clo.se, and thus was entenal upon a new or n'cent cych' of 
<‘rosion in earlv Pleistocene. 


The pre.sence of a widespread peneplain eomj)rising the Appalach¬ 
ians during Cretaceous and early Tertiary times afforded conditions 
for a wid(\sj)rcad flora that as y(‘t had not been .segiH'gated into distinct 
<‘ategori(‘s correlated with provinces. Thus tho.se species that arc* 
now t(*rm(‘d coastal were wid(*spr(‘ad until std)se(pient uplifts brought 
about a change in the floral asjx'cts of the .Apjadachian I plands. The 
hydro])hytic types accustomed to low, swampy, siliceous conditions 
were forced to retreat. But in certaiti regions of the Appalachians 
where gras.sy meadows, ponds, and hogs abound, coastal specie's ('.\ist 
as remnants of a widespread flora. Proh'.s.sor Ft'rnald has graphically 
presented the residual idea in s('V('ral of his rt'Ce'iit pa[)ers. It appe'ars 
significant to state sottie of his opinions here'. “The Ce)astal Plain 
flora e)f Atlantie' Ne)rth Ame'rie'a is elistinguislu'el by the abunelane'c of 


tropie'al grenips representeel. Although 



plants 


ne)w e' 


hieHv 


eK'Cupy siliceous, peaty anel aeiuatic habitats in ce)mparatively yenith- 
ful regie)ns of eastern North America, it is probable that the'y e^r 
their progenitors fe)rmerly existed em the area of the ancient Appalach¬ 
ian Uplanel, especially in the Cretaceous, when that primitive regiem 
of the continent was base-leveled and reduced essentially to sea-level 
and at the time when the tropical groups of today were widespread in 
the North. Then with the Tertiary uplift of the Appalachian region 
ami its final eon\<'rslon into a \ast well-draim'd mi'sophytic area 



liliodoni 
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available to the groups wliieh now eoiistitute the eliinax forests of the 
Appalaehian lipland, the Cretaceous xerophytes and hydropliytes 
wliieh had previously occupied the ground gradually inoveil out to 
the newly available and for them more congenial Coastal Plain and 
similar habitats to the west and northwest.’’ 

So it ajipears that the physiographic features have been favorable 
for the maintenance of the now recognized coastal types that were 
once spread as a partially cosmopolitan flora during (Vetaeeous and 


Tertiary times. 


SUMM.\KY OF Specie.s hy ReiUO-NS 

Blue Pond 


rTKicuLAUi.A K.ADi.ATA Small. Floating in water. Inflated petioles 
conspicuous. No. 129 (Gray Herb, and Va. Flora Herb., at U. Va.). 

WooDWARDiA viRGixicA (L.) Smith. Radiates from semiperma¬ 
nent ponds forming a very thick growth, so as to e.xclude other plants 
from its place of dominance. 

Hypericum petiolatum Walt. Moist sandv situations around 

%/ 

semipermanent ponds that merge into meadow-like situations. 

Spring Pond 

Orontium aqu.aticum L. Dominant throughout shallow expanse. 

Ih'RicuLARiA GEMINIHCAPA Beiij. (V. clande^ftlna Nutt.). Floating 

and adhering to stems of Braseiiia Scfirchcri. No. 382 (Gray Her¬ 
barium and Virginia Flora Herb., U. Va.); no. 310 (U. of l*enn. Herb.). 

Brasenia ScHREBERi Giiiel. Intermingled with Oronfium aqnati- 
cvin, near edge of pond. No. 24 (Va. Flora Herb., U. Va.). 

Utrk'ULARIA gibba L. Attached to pieces of old logs, sphagnum 
and stems of other aquatics. No. 128 (\"a. Flora Herb., U. Va.). 

Panicum IIEMITOMON Schultes. Sphagnum situations, in slight 
abundance. 

SciRPUs .suBTERMiNALis Torr. Aquatic on edge of pond. 
Friocaulon SEPTANGi'LARE With. Growiiig at varied depths from 
edge outward among Potamogeton. No. 21 (Gray Herbarium). 


Xyris torta Smith 


fl 


the manuals, not Muhl.). 


Rooted in sphagnum hummocks. 

Aretiiusa bulbosa L. In peaty soil on edge of pond, ample 
shade. No. 54 (Va. Flora Herb., IJ. Va.). 

Calopogon pulchellus (Sw.) R. Br. In sphagnum. No. 01 (Va. 
Flora Herb., U. Va.). 

Eupatorium verbenaefolium Michx. In sphagnum hummocks 
bordering pond. No. 301 (Gray Herb, and Va. Flora Herb., U. Va.). 

Rhododendron viscosum (L.) Torr. Comprising shrubby growth 
on edge of pond. 

ViBUR.N’UM NUDUM L. Intermingled with Rhododmdrun viscosum. 
No. 107 (Va. Flora Herb., U. Va.); no. 108 (Gray Herb.). 
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Gaylussacia Dt'MOSA var. BuiKLoviANA Feniakl. Fdgi; of pond. 

No. 138 (Va. Flora Herb., F. \’a.). 

Rhexia MARIANA L. Moist sMumpy nu>adow in Hatwoods. No. 

11 (Gray Herbarium); no. 389 (\'a. Flora Herb., U. Va.). 

Hiiexia viiuiiNiCA L. Intermingled with the last speeii's. No. 13 
(\'a. Flora Herb.). 

Sah.\tia gracilis (Aliehx.) Salisb. Growing in meadows with 
H/irxia. No. 9 (\’a. Flora Herb., U. Va.); no. 10 (Gray Her!).). 

SOLlDAGO TF,N’UiFOLi.\ PuLsli. In giassy sandy meadows, inun¬ 
dated for a j)art of the year. No. 310 (Gray Herb.). 

Helenium VIRGINICUM Blake. Type locality, growing in meadow 
with Rhexia and Sabaiia. No. 139 (Gray Herb.). 

Panicum virgatu.m L. Open meadows in Hatwoods. No. 315 
(F. of Penn.); no. 384 (Gray Herb.). 

Spirantiies Beckii Lindl. On sandy banks and along woodland 
roads. No. 50 (Gray Herb.). 

Lygodiu.m ral.viatum (Bernh.) Sw. ('limbing over shrubs along 
Kennedy Creek. No. 07 (Gray Herb.). 

Lii’.scomu Pond 

SoLiDA(a) GRA.MINTFOIAA var. I’OLYcEiMiAi.A lA'iii. Open territory 

near pond. No. 349 (Gray Herl).). 

Ftricfl.xria radi.\ta Small. Floating in j)ond among Rotamoue- 


foil. 


Mountain Lake (Shenandoah Acres) 


Kleocharis .melanocarr.v Ton*. Rooted to sandy edge of lak<^ in 
live or si.x inches of water. Nos. 422, 43ti, 499 (Gray Herb.). 

Ftricularia fibrosa Walt. In association with the above species. 
No. 130 (\’a. I'lora Herb., F. \ a.); no. 490 (Gray Herb.). 

Xyris CARoLiNiA.NA Walt. Oil sandy edgi* of lake in sphagnum 


and in water. No. 293 (F. of lY'iin.); no. 398 (Gray Herb.). 


CaLAMAGROSTIS (TNNOIDES 



Barton. Growing from ex¬ 


tensive areas of Carrx atridiar Dewey. No. 497 (Gray Herb.), 

Ry.n'CHOsrora gr.acile.nta (iray. Boggy meadows adjoining lake. 
No. 303 (Gray Herb, and F. of Piuin.). 

Carex sterilis Willd. Growing with the above species. No. 492 
(Gray Herb.). 

Carex Mitciiellian.a AI. A. Curtis. In boggy meadow. No. 350 
( \'a. Flora Herb., F. ^’a.). 

.1 UNCUS DICHOTO.MUS vai’. Pl.ATYlTlYLLUS Wicgaiid. With other 

.sedges in grassy meadows. No. 403 (Gray Herb.). 

JuNCUs sciRPOiDES Lain. Growing in eranlxuTy meadows. No. 5t)0 
(Gray Herb.). 

H.\ben.\kia l.acera (Miehx.) R. Br. In moist situations with 
sedges. 

H.\ben.\ri.\ cili.aris (L.) R, Br. In moist sjihagnous situations. 
No. 173 (Gray Herb.). 
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(’aloi’ogon prLCHELLU’s (Sw.) Hr. Abundant in meadows ad¬ 
joining lake. 

.\lktris f.\kinos.\ L. In drier parts ol mea<lows. No. 2<i4 (^ a. 
Flora Herb., L . \"a.). 

Xyris tout.a Sin. (A". Jlr.rii()sa of the Alanuals, not Mulil.). On 
edge of lake in sphugnuin. No. 194 (\’a. Flora Herb., L. \a.). 

llYrEUicu.M i)KNsiFLOUi;.M Pursli. In very moist spots in meadow. 

No. 499 (Gray Herb.). 

Pkunus cune.ata Uaf. A low shrub in dry portions of meadows. 
No. 282 (Va. Flora llerl)., V. Va.); no. 1358 (Gray Herb.). 

(lAYLUSSACiA Dl’MOSA var. Hkjeloviana Fernald. In drier parts 

of sandy meadows. No. 409 (Gray Herb.). 

Desmodium sEssiEiFOLiuM (Torr.) T. and G. ()n edge of lake 
radiating into the <lrier spots of the adjoining territory. No. .34.) 
(\ a. Flora Herb., U. Va.); no. 1()8 (L'. ot Penn. Herb.). 

Comandua umbellata (L.) Nutt. In .sandy soil. No. 498 ((Jray 

Herb.). 

Rhe.xia MARIANA L. Edge of lake. No. 12J_Va. Flora Herb.). 
lliiK.xiA viRciNiCA L. Edge of lake. No. 175 (Gray Herb.). 

Green Pond 

Nymfhaea advena Ait. Occupying major portion of pond. 
IIiBiscrs FAUJ8TRIS L. (II. Mosclieutos L.). On edge of pond. No. 
i:3(> (Va. Flora Herb., U. Va.); no. 292 (U. of Penn. Herb.); no. :3b2 

(Gray Herb.). 

Lysi.machia radicans Hook. In depressions near outlet. No. .3(i0 

(Gray Herb.). . - <. 

Staciiy.s hyssofifolia Michx. With the above species. No. 2.3 

(Gray Herb.). ^ ^ 

Hyfericum PETioLATU.M Walt. Depressions on pond’s edge. No. 
291 (Gray Herb, and U. of Penn. Herb.). 

IsoETES VIRGINICA PfeilVcr. Semipermanent ponds. No. 140 

(Gray Herb.); no. 4.58 (Gray Herb.). 

Hei.enh M viRGiNicrM Hlake. Semipermanent i)onds with Isoctcs. 

No. 809 (r. of Penn. Herb.). 

.1 UNCUS DEBiLis Gray. With the /.voe/e.v. No. 484 (Gray HitI).). 

H.vttan’s Pond 

Ea(HNANTUES TINCTORIA (Walt.) Ell. In overgrown cranberry 

meadow. No. 20 (Gray Herb.); no. 294 (U. of Penn.). 

Glycehia obtusa (Muhl.) Trin. With the Red Root. No. .314 

(Gray Herb, and I', of Penn. Herb.). 

Magnolia Swamf 

Ma(;nolia VIRGINIANA L. Rather large inland colony. No. 99 
((Jrav Herb.); no. 140 (Va. Flora Herb., U. Va.). 
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Ilex vkuticillata (L.) (iray. Couiprising a part of arl)oreal 
growth of th(* swamp. Xo. 115 (\*a. Flora Herb., U. \ a.). 

Helomas hellata L. Growing in peaty soil below magnolias. 

StLEHiA HETiCELARis vai’. I’mEscEXs BrittoM. Occupying mead¬ 
ow portion of boggy spots. No. 451 (Gray Herb.); no. 304 (Gray 
Herb, and F. of Penn. Herb.). 

Carex DEiiiLis var. peheha Gray. In boggy mire of meadow 
])ortion. Xo. 423 (Gray Herb.). 

SisYKi.NCiiiE.M ATLANTiEE.M Pick. Intermingled with l)og .sedges. 

Xo. 428 ((jray Herb.). 

Carex Longii Mack. In boggy meadow. Xo. 410 (Gray Herb.). 

Oenothera frittieosa var. vera Hook. In .sphagnum. No. 100 
(Gray Herb.). 

Xyris torta Sm. In boggy meadow. Xo. 10(5 (Gray Herb.); no. 
305 (U. of Penn. Herb.). 

Ftricularia sebelata L. Beneath sedges rising from mucky 
level, slightly (“overed with water. Xo. 317 (U. of Penn. Herb.). 

pANirtTM LONOiFOLiEM Torr. In boggv areas. No. 455 (Grav 
Herb.). 
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